A method is described for preparation of polyvalent antigens for use in rapid screening for immunofluorescent antibodies to Lassa, Marburg, and Ebola viruses. The technique uses mixtures of specifically infected Vero cells placed on Teflontemplated microscope slides. It was found to be as sensitive as the use of monovalent antigens for detection and quantitation of antibodies to these highly hazardous human pathogens.
Indirect immunofluorescence using infected cultured cells, either as preformed monolayers or as suspensions fixed to microscope slides, is widely used in diagnosis and population-based antibody surveys of many viral infections. This method is our current standard for such work with the African class IV zoonotic viruses Lassa (10) , Marburg (9) , and Ebola (2) . Because diagnosis of acute disease caused by these agents often represents a true medical emergency, and because specific antibodies to these viruses may be formed during the acute stage of an infection (10) , it is customary to store suitable antigens at low temperature so that tests may be completed within hours after specimens are received.
It occurred to us that mixtures of cells infected with the three respective viruses might serve to speed the diagnostic screening process and to achieve major savings in time and cost in conducting serological surveys for antibodies to these agents in obtained from Japan and were never cloned or otherwise certified by the American Type Culture Collection, although they were shown in the Canal Zone to have the predominant aneuploid karyology (2N=58) rather than 2N=60 of Cercopithecus aerthiops monkeys, from which the line was derived (1). Cells were grown as monolayers in T-150 flasks by using Eagle minimum essential medium containing 10% heat-inactivated fetal bovine serum and an antibiotic mixture designed to provide 1 U of penicillin, 0.5 pg of streptomycin, and 0.02 pg of amphotericin B per ml. Stock cells are tested monthly for mycoplasma by the cytoplasmic deoxyribonucleic acid-fluorescence technique (3). Only mycoplasma-free cells were used. Before inoculation with viruses, growth medium was replaced with a similar formula in which fetal bovine serum was reduced to 2%. Antisera, antiglobulin conjugates, and microscopy. The indirect inmunofluorescent procedure was used throughout. Antisera used for test standardization and positive controls were obtained from humans convalescing from the respective viral diseases or were prepared by single intraperitoneal inoculation of individual viruses into hamsters or guinea pigs. Blood was harvested and serum was prepared 4 weeks after these animals were infected. Antiglobulin conjugates were obtained from commercial sources. Anti-human reagents with mixed, immunoglobulin G, and immunoglobulin M specificity were obtained from BurroughsWellcome Ltd., Beckenham, England, and those for hamster and guinea pig immunoglobulins were supplied by Cappell Labs, Cochranville, Pa. Conjugates were used at dilutions of 1:10 to 1:50, and Evans blue dye at a concentration of 1:1,000 was incorporated into all conjugates as a counterstain.
The staining technique was a standard one which included 30-min primary and secondary reaction steps carried out at ambient temperature and vigorous stirred washing steps after each reaction in phosphatebuffered saline at pH 7 
